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Introduction 


This  document  presents  a  limited  overview  of  two  aspects  of  U.  S. 
Marine  medical  evacuation  procedures  under  combat  conditions.  The  first 
issue  concerns  the  development  of  a  characteristic  time  profile  for  medevac 
missions.  The  second  issue  concerns  the  extent  to  which  those  casualties 
which  occur  under  combat  conditions  are  misclassified  at  the  field  level. 

The  research  program  from  which  the  data  derive  was  designed, 
initiated,  and  executed  by  Capt.  Richard  E.  Luehrs,  MC,  USN,  who  col¬ 
lected  the  information  during  assignment  as  Wing  Surgeon  with  the  First 
Marine  Aircraft  Wing,  Fleet  Marine  Forces,  Pacific.  Data  processing  and 
analysis  were  conducted  by  BioTechnology,  Inc.  under  the  direction  of 
Dr.  Gilbert  C.  Tolhurst,  Head,  Physiological  Psychology  Branch,  Office  of 
Naval  Research,  Washington,  D.C. 

Purpose 

The  purpose  of  the  research  procedure  was  to  document  a  sufficient 
number  of  Marine  helicopter  medical  evacuations  to  provide  a  basis  for 
understanding  the  evacuation  system  as  a  whole,  and  to  determine  the  nature 
and  extent  of  a  variety  of  operational  problems  in  the  two  areas  under  con¬ 
sideration.  Although  it  was  recognized  that  a  definitive,  controlled  study  of 
medical  evacuation  procedures  would  be  extremely  difficult  to  conduct  under 
combat  conditions,  any  information  which  could  be  collected  would  be  useful 
in  selecting  pertinent  variables  for  further  study.  In  addition,  the  advan¬ 
tages  and  limitations  of  specific  techniques  for  studying  medical  evacuation 
procedures  in  a  combat  situation  might  suggest  themselves  upon  examination 
of  these  data.  In  summary,  the  analytic  portion  of  this  study  should  be 
viewed  primarily  as  a  hypothesis-generating  effort  rather  than  a  definitive 
study  of  Marine  Corps  medical  evacuation. 
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Methodology 


The  data  represented  2,  146  individual  medevac  missions  involving 
4,  392  casualties  during  a  seven-month  period  extending  from  October  1968 
through  April  1969.  These  data  represent  only  a  sample  and  do  not  reflect 
all  casualties  handled  by  Medevac  during  this  period.  Information  was  re¬ 
corded  by  medical  personnel  aboard  a  medevac  helicopter  during  missions 
conducted  under  combat  conditions  in  the  Republic  of  Vietnam.  The  data 
provide  a  recorded  chronology  of  selected  individual  mission  events  from 
the  time  of  onset  and  classification  of  the  injury,  through  a  series  of  com¬ 
munications  about  the  injury,  including  salient  aspects  of  the  evacuation 
procedure,  and  to  the  point  where  definitive  care  was  administered  to  the 
casualty  upon  his  ultimate  arrival  at  a  medevac  hospital  facility.  Included 
were  classification  of  casualties  at  the  field  level,  by  the  flight  corpsman, 
and  by  personnel  at  the  medevac  hospital  facility.  The  characteristic 
sequence  of  medical  evacuation  events  with  which  this  portion  of  the  study 
is  concerned  is  shown  in  Table  1.  The  format  within  which  information  was 
collected  is  illustrated  in  Table  2. 

Data  Package 


Punch  Cards 

All  available  data  were  systematically  reduced  and  transferred  onto 
80-column  punch  ca^ds  for  subsequent  computer  processing.  These  punch 
cards  are  provided  as  an  adjunct  to  the  present  report,  and  labeled 
Appendix  B.  Data  on  the  cards  consist  of  the  actual  time,  in  terms  of  a 
24-hour  clock,  that  a  particular  mission  event  occurred,  from  onset  of  the 
casualty  to  delivery  at  a  hospital  facility.  Also  coded  upon  the  cards  are 
the  number  of  kind  of  casualties  as  classified  (1)  at  the  field  level,  (2)  by 
flight  corpsmen,  and  (3)  by  hospital  personnel  for  each  mission.  Coding 
instructions  for  the  punch  cards  are  provided  in  Table  3. 


Table  1 

Characteristic  Medical  Evacuation  Sequence 


1.  Casualty  occurs 

2.  Initial  examination,  classification,  and  treatment  of  casualties  by 
field  corpsman 

3.  Field  corpsman  informs  unit  leader  of  seriousness  of  injury 

4.  Unit  leader  has  radioman  call  for  medical  evacuation 

5.  Radioman  contacts  Company  or  Battalion 

6.  Message  transmitted  to  Regimental  Aviation  Liaison  Officer  (RALO) 

7.  RALO  calls  Direct  Air  Support  Center  (DASC) 

8.  DASC  contacts  Helicopter  Director  in  the  same  center  (HDC) 

9.  HDC  calls  the  Marine  Air  Group  (MAG) 

10.  MAG  calls  two  squadrons,  one  is  assigned  a  medical  evacuation  role, 
the  other,  a  gunship  escort  task 

11.  Two  aircraft  launch  after  receiving  briefing  from  Squadron  Duty  Officers 

12.  Aircraft  fly  to  pickup  zone 

13.  Aircraft  contacts  ground  unit  for  information  relevant  to  landing  and 
pickup 

14.  Gunship  escort  descends  to  check  out  pickup  zone 

15.  Medevac  helicopter  lands 

16.  Casualties  loaded  on  helicopter 

17.  Additional  treatment  as  necessary  provided  aboard  helicopter  by 
flight  corpsman 

18.  Helicopter  returns  as  directly  and  rapidly  as  possible  to  hospital 
facility 

19.  Casualties  unloaded  at  hospital  facility 

20.  Definitive  treatment  and  classification  provided  to  casualties 
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Table  2 

Medevac  Survey  Form 


Items 

1.  Date 

2.  Mission  number 

3.  Time  of  injury 

4.  Time  of  OIC's  call  to  Battalion 

5.  Time  of  Battalion's  call  to  Direct  Air  Support  Center  (DASC) 

6.  Time  of  DASC's  c?Jl  to  Marine  Air  Group  (MAG) 

7.  Time  of  MAG's  call  to  squadron 

8.  Time  of  squadron's  deployment  of  helicopter 

9.  Time  of  helicopter's  contact  with  ground 

10.  Time  of  landing 

11.  Time  of  pickup 

12.  Time  of  delivery 

13.  Medevac  facility 

14.  Field  category  of  injury:  A,  B,  or  C,  and  number  each  category 

15.  Flight  corpsman's  assessment  of  injury:  A,  B,  or  C  and  number  each 
category 

16.  Hospital's  assessment  of  injury:  A,  B,  or  C  and  number  each 
category 

17.  Hospital  summary  (kinds  of  injuries) 

18.  Remarks  (comments  on  kinds  of  patients,  whether  helicopter  re¬ 
ceived  fire,  whether  hoist  was  used,  etc.) 
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Table  3 


Coding  Instructions  for  Medical  Evacuation  Data 


Punch  Card 


Columns 

Description  of  Information 

01-02 

MAG  number  (16  or  39) 

03-04 

Month  (01-12)  from  date 

05-06 

Day  (01-31)  from  date 

07-11 

Mission  number.  Left  justified 

12-15 

Time  of  injury  (0001-2400) 

16-19 

Time  of  OIC's  call  to  Battalion  (0001-2400) 

20-23 

Time  of  BATT's  call  to  DASC  (0001-2400) 

24-27 

Time  of  DASC's  call  to  MAG  (0001-2400) 

28-31 

Time  of  MAG's  call  to  Squadron  (0001-2400) 

32-35 

Time  of  SQDN's  deployment  of  HELO  (0001-2400) 

36-39 

Time  of  HELO's  contact  with  Ground  (0001-2400) 

40-43 

Time  of  landing  (0001-2400) 

44-47 

Time  of  pickup  (0001-2400) 

48-51 

Time  of  delivery  (0001-2400) 

52-56 

Name  of  Medical  Facility.  Left  justified 

57-62 

Field  Assessment  Category 

57-58 

A  (Emergency) 

59-60 

B  (Priority) 

61-62 

C  (Routine 

63-68 

Flight  Corpsmans  Assessment 

63-64 

A  (Emergency) 

65-66 

B  (Priority) 

67-68 

C  (Routine) 

69-74 

Hospital  Assessment 

69-70 

A  (Emergency) 

71-72 

B  (Priority) 

73-74 

C  (Routine) 

NOTE:  For  columns  57-74,  the  numbers  entered  in  columns  correspond  to 
the  assessed  rating  (e.g. ,  if  A-4  was  entered  for  field  category,  04  is  punched 
in  columns  57-58;  if  A-3,  B-l  were  entered  for  flight  corpsman's  assessment, 
03  is  punched  in  columns  63-64,  01  is  punched  in  columns  65-66.) 
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In  addition  to  serving  as  an  effective  vehicle  for  statistical  analyses, 
the  punch  cards  provide  a  convenient  format  for  storing  the  data  for  refer¬ 
ence  use,  or  for  potential  application  to  other  projects. 

Completeness  of  Data 

No  mission  within  the  total  sample  provided  all  the  information  re¬ 
quested  on  the  survey  form.  However,  some  information  was  obtained  on 
every  mission,  and  consequently  the  number  of  cases  reported  within  each 
frequency  distribution  may  not  correspond  to  the  total  number  of  missions 
studied.  Despite  incomplete  or  limited  information  in  some  instances,  appro¬ 
priate  techniques  for  processing  missing-case  data  were  employed  throughout 
the  data  analysis. 

Computer  Printouts 

Appendix  A  provides  computer  printouts  of  frequency  distributions  for 
each  of  the  seven  time  segments  for  emergency,  priority,  and  routine  mis¬ 
sions.  Printouts  are  also  provided  for  total  time  distributions  for  that 
major  portion  of  the  mission  between  the  squadron's  deployment  of  the  heli¬ 
copter  and  delivery  of  casualties  to  a  hospital  facility.  Also  included  as  a 
separate  set  of  printouts  are  frequency  distributions  for  each  of  the  seven 
time  segments  for  all  missions  combined 

A  representative  sample  of  the  type  of  frequency  distributions  to  be 
found  in  Appendix  A  for  one  of  the  mission  segments,  time  from  the  squad¬ 
ron's  deployment  of  the  helicopter  to  the  helicopter's  contact  with  the  ground 
unit,  are  reproduced  as  Tables  4  and  5.  The  measures  of  central  tendency 
and  dispersion  indicated  for  this  particular  time  segment  have  been  computed 
for  all  other  segments  of  the  missions.  The  data  presented  in  Tables  4  and 
5  are  intended  only  to  illustrate  the  content  of  Appendix  A. 
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Mission  Time  Profile 


This  section  presents  a  limited  overview  of  the  time  frame  within 
which  medical  evacuation  occurs.  The  data  presented  in  this  portion  of  the 
report  are  abstracted  from  the  more  detailed  information  provided  on  the 
computer  printout  sheets  (Appendix  A). 

Results 

Table  6  shows  measures  of  central  tendency  and  dispersion,  and  pre¬ 
sents  a  time  profile  developed  from  information  on  1,  834  medevac  missions 
where  the  data  were  unambiguous.  The  table  shows  mean  mission  time  to  be 
one  hour  forty-nine  minutes  from  onset  of  injury  to  delivery  of  the  casualty 
at  a  medevac  hospital  facility.  The  means  (averages)  are  not  truly  repre¬ 
sentative,  however,  since  they  are  often  excessively  inflated  by  a  relatively 
small  number  of  missions  which  consumed  a  large  amount  of  time.  The 
median  figures  generally  provide  a  more  accurate  picture. 

The  median  mission  required  64  minutes  for  completion.  In  a  practi¬ 
cal  sense,  this  means  that  fifty  percent  of  the  4,  392  casualties  on  whom  data 
were  gathered  reached  a  medevac  hospital  facility  approximately  one  hour 
or  less  from  the  time  they  were  injured. 

One  other  median  figure  is  of  particular  interest.  It  shows  that  if  one 
omits  the  time  necessary  to  complete  the  series  of  radio  calls  informing  the 
squadron  to  deploy  a  helicopter,  and  considers  only  the  time  from  the  squad¬ 
ron's  deployment  of  the  helicopter  to  delivery  of  the  casualty  at  a  hospital 
facility,  the  median  mission  time  is  reduced  to  31  minutes. 

Additional  data  provided  in  Table  6  shows  the  relationship  between 
casualty  classification  and  mission  time,  i.  e.  ,  the  amount  of  time  required 
within  each  segment  of  the  emergency  evacuation  loop,  as  opposed  to  the 
priority  or  routine.  Each  of  these  segments  is  discussed  briefly  below. 
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Table  6 


Time  Analysis  of  Medevac  Missions 
(Entries  in  Minutes) 


Type 

Time  Interval  Mission 

Mean 

Median 

Standard 

Deviation 

N 

From  onset  of  injury  to 

A 

34.  8 

23.5 

64.  6 

168 

battalion's  call  to  DASC 

B 

74.  7 

25.0 

125.  7 

95 

C 

84.  8 

23.0 

121.  3 

19 

51.5 

23.8 

95.  9 

283 

From  battalion's  call  to 

A 

5.4 

3.  5 

8.  7 

326 

DASC  to  DASC's  call  to 

B 

8.  6 

4. 1 

13.  7 

180 

MAG 

C 

13.  1 

5.2 

17.  7 

55 

7.2 

3.8 

11.0 

561 

From  DASC's  call  to  MAG 

A 

5.  9 

4.5 

4.  5 

21 

to  MAG's  call  to  squadron 

B 

8.  5 

4.4 

10.  7 

11 

C 

5.  0 

1 

h* 

6.  8 

4.4 

7.  3 

33 

From  MAG's  call  to  squad 

-  A 

4.  1 

3.6 

5.0 

38 

ron  to  squadron's  deploy¬ 

B 

9.5 

4.0 

12.  8 

17 

ment  of  helicopter 

C 

15.0 

1 

5.  9 

3.8 

8.  6 

56 

From  squadron's  deploy¬ 

A 

16.0 

11.5 

12.2 

701 

ment  of  helicopter  to 

B 

16.5 

11.0 

14.  3 

538 

helicopter's  contact  with 
ground  unit 

C 

18.  6 

10.8 

18.  5 

236 

16. 6 

11.2 

14.  2 

1475 

From  helicopter's  contact 

A 

6.  5 

4.0 

7.  3 

704 

with  ground  unit  to  landing 

B 

5.  0 

3.  6 

5.5 

568 

C 

4.  4 

3.4 

4.5 

249 

*A11  missions  combined. 

* 

5.  6 

3.7 

6.  3 

1521 
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Table  6  (Cont'd) 


Time  Interval 

Type 

Mission 

Mean 

Median 

Standard 

Deviation 

N 

From  helicopter's  land¬ 

A 

2.2 

3. 1 

2.  9 

741 

ing  to  completion  of 

B 

1.9 

3.1 

2.8 

598 

casualty  pickup 

C 

2.0 

3.  1 

4.7 

257 

'r 

2.  1 

3.  1 

3.  2 

1596 

From  casualty  pickup  to 

A 

13.  6 

10.2 

9.7 

761 

delivery  at  medevac 

B 

13.  3 

9.  9 

10.  1 

608 

hospital  facility 

C 

14.0 

10.7 

9.7 

270 

13.5 

10.2 

9.  9 

1639 

Total  mission 

A 

88.5 

63.  9 

14.4 

860 

B 

138.  0 

65.  1 

24.4 

668 

C 

156.  9 

56.2 

22.  0 

306 

109.2 

64.0 

19.  7 

1834 

From  squadron's  deploy¬ 

A 

39. 1 

31. 9 

25.5 

750 

ment  of  helicopter  to 

B 

38.7 

29.2 

28.5 

587 

delivery  of  casualty  at 

C 

42.6 

31.3 

34.  0 

259 

medevac  hospital  facility 

jO 

39.5 

30.  6 

28.2 

1596 

*A11  missions  combined. 
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From  onset  of  injury  to  battalion's  call  to  DASC.  Because  no  data  were 
recorded  for  one  segment  of  the  time  profile- -that  interval  between  the  time 
of  injury  and  the  time  the  ground  unit  radioman  notified  the  battalion- -data 
in  this  portion  of  the  table  condense  several  events.  As  might  be  predicted, 
the  average  figures  suggest  that  emergency  casualties  are  reported  signifi¬ 
cantly  faster  than  either  priority  or  routine  casualties.  However,  much  of 
this  apparent  difference  is  dissipated  when  medians  for  the  various  mission 
types  are  compared. 

From  battalion's  call  to  DASC  to  DASC's  call  to  MAG.  Mean  figures 
for  this  portion  of  the  missions  suggest  that  information  was  relayed  more 
than  twice  as  quickly  if  the  casualties  were  called  in  as  emergency  (5  minutes) 
rather  than  as  routine  (13  minutes).  Although  the  order  of  elapsed  time  for 
median  figures  is  the  same  as  that  for  the  averages,  --least  time  required  for 
emergency  casualties,  most  time  for  routine  casualties,  --the  differences 
between  time  required  for  the  various  missions  becomes  much  less  pronounced. 

From  DASC's  call  to  MAG  to  MAG's  call  to  Squadron.  Median  figures 
are  close  to  identical  for  this  portion  of  the  missions.  About  four  and  one-half 
minutes  were  required  to  relay  the  information. 

From  Squadron's  deployment  of  helicopter  to  helicopter's  contact  with 
ground  unit.  The  median  amount  of  time  required  for  this  portion  of  the 
missions  was  approximately  11  minutes.  There  was  little  difference  among 
means  or  medians  for  emergency,  priority,  or  routine  missions. 

From  helicopter's  contact  with  the  ground  unit  to  helicopter's  landing. 
Median  time  required  for  this  portion  of  the  missions  was  approximately 
5  minutes.  Differences  among  means  or  medians  for  the  three  types  of  mis¬ 
sion  classifications  were  minimal. 

From  helicopter's  landing  to  completion  of  casualty  pickup.  The 
amount  of  time  required  for  casualty  pickup  averaged  about  2  minutes. 
Distinctions  between  the  amount  of  time  required  to  pick  up  emergency,  as 
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opposed  to  priority  or  routine  cases  were  not  warranted  on  the  basis  of 
these  data. 

From  casualty  pickup  to  delivery  at  medevac  hospital  facility.  This 
portion  of  the  mission  required  an  average  time  of  about  13  minutes,  and  a 
median  time  of  about  10  minutes.  As  is  the  case  with  most  of  the  other  time 
segments  of  these  missions,  there  is  less  than  one  full  minute's  difference 
in  average  or  median  time  between  emergency,  as  opposed  to  priority  or 
routine  missions. 

From  Squadron's  deployment  of  helicopter  to  delivery  of  casualties  at 
hospital  facility.  The  median  amount  of  time  expended  between  notification 
of  the  helicopter  pilot  and  the  time  the  emergency  casualty  was  off-loaded  at 
a  medical  facility  ''  as  32  minutes  (mean  =  39).  For  priority  missions,  the 
median  figure  was  29  minutes  (mean  *  39),  while  routine  missions  required 
31  minutes  (mean  =  43). 

Interpretation 

The  absence  of  any  pronounced  difference  among  mean  or  median 
figures  for  the  total  mission  time  suggests  that,  regardless  of  the  kind  of 
casualties  reported  from  the  field,  a  similar  degree  of  effort  (probably  maxi¬ 
mum)  is  expended  to  retrieve  them  as  quickly  as  possible. 

What  is  particularly  striking  about  these  data  is  their  uniformity  both 
within  any  given  segment  of  the  mission  time  profile  or  for  the  mission  as  a 
whole.  For  example,  if  one  considers  that  major  portion  of  the  missions 
which  lies  between  the  time  the  helicopter  was  deployed  and  the  point  where 
casualties  were  delivered  to  a  hospital  facility,  there  is  less  than  3  minutes 
difference  between  mean,  or  median  figures  for  any  of  the  three  types  of 
missions.  The  measures  of  dispersion,  for  example,  the  cumulative  fre¬ 
quency  distributions  provided  in  Appendix  A  are  as  markedly  similar  as  the 
measures  of  central  tendency. 
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Tables  7  through  11  show  time  interval  distributions  of  selected  mis¬ 
sion  events  for  all  missions  combined.  Included  in  each  table  is  the  fre¬ 
quency,  relative  frequency  and  cumulative  frequency  of  events  falling  within 
a  particular  time  interval.  These  tables  are  presented  within  the  body  of 
the  report  because  they  represent  the  more  critical  intervals  within  the 
evacuation  procedure.  All  segments  of  the  operational  procedure  are  pre¬ 
sented  in  much  greater  detail  in  Appendix  A. 

The  distribution  of  time  intervals  from  the  point  where  the  helicopter 
landed  until  completion  of  the  casualty  pickup  is  not  included  because  of  the 
severe  skewness  of  the  distribution.  Ninety-six  percent  of  the  time  the 
pickup  was  completed  in  less  than  five  minutes. 

Casualty  Classification 


Method 

This  section  deals  with  the  relationship  between  field  classification  and 
flight  corpsman  assessment  of  the  categories  of  sustained  injuries.  The 
classification  system  in  use  included  four  categories  of  casualties:  emer¬ 
gency,  priority,  routine,  and  tactical  emergency.  These  were  defined  as 
indicated  below. 

Emergency.  Immediate  medical  care  and  hospitalization  are  required 
to  save  life.  (1)  Active  uncontrollable  bleeding,  (2)  severe  shock,  (3)  pene¬ 
trating  wound  of  chest  or  abdomen,  and  (4)  amputation  of  upper  or  lower 
extremities. 

Priority.  Medical  care  is  required,  but  the  injury  does  not  warrant 
immediate  attention  by  a  medical  facility.  Care  is  required  within  24  hours. 

Routine.  Medical  care  is  required  within  72  hours.  (1)  Consultations 
and  (2)  care  of  killed- in- action. 

Tactical  Emergency.  The  combat  unit  must  move  or  fight  and  casualties 
must  be  evacuated  immediately. 
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Table  7 


Time  Interval  Distribution  from  Onset  of  Injury  to 
Terminal  Telephone  Communication 


Interval  (minutes)  Missions 


Relative 

Frequency 


Cumulative 

Frequency 


61  + 

56  -  60 
51  -  55 
46  -  50 
41  -  45 
36  -  40 
31  -  35 
26  -  30 
21  -  25 
16  -  20 
11  -  15 
6-10 
1  -  5 


75 

.  18 

1.00 

13 

.  03 

.  83 

10 

.02 

.  80 

12 

.  03 

.  78 

20 

.05 

.  75 

17 

.  04 

.  70 

13 

.03 

.  66 

33 

.  08 

.63 

27 

.  06 

.  55 

39 

.  09 

.49 

62 

.  15 

.40 

50 

.  12 

.25 

55 

.  13 

.  13 

Cases:  426 
No  Data:  1408 
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Table  8 


Time  Interval  Distribution  from  Squadron's  Deployment  of 
Helicopter  to  Helicopter's  Contact  with  Ground  Unit 


Interval  (minutes) 

Missions 

Relative 

Frequency 

Cumulative 

Frequency 

86  -  90 

5 

- 

1. 00 

81  -  85 

2 

- 

- 

76  -  80 

6 

- 

- 

71  -  75 

5 

- 

- 

66  -  70 

5 

- 

.  99 

61  -  65 

4 

- 

- 

56  -  60 

16 

.  01 

.  98 

51  -  55 

12 

.  01 

.  97 

46  -  50 

14 

.  01 

.  96 

41  -  45 

24 

.  02 

.  95 

36  -  40 

27 

.  02 

.  94 

31  -  35 

45 

.  03 

.  92 

26  -  30 

67 

.  04 

.  89 

21  -  25 

92 

.  06 

.  84 

16  -  20 

150 

.  10 

.  78 

11  -  15 

309 

.  21 

.  68 

6-10 

393 

.  27 

.47 

1  -  5 

299 

.  20 

.  20 

Cases:  1475 
No  Data:  334 
Outside  Range:  25 
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Table  9 


Time  Interval  Distribution  from  Point  of  Helicopter's  Contact 
With  Ground  Unit  to  Helicopter's  Landing 


Interval  (minutes) 

Missions 

Relative 

Frequency 

Cumulative 

Frequency 

71  -  75 

1 

- 

1.  00 

66  -  70 

0 

- 

- 

61  -  65 

0 

- 

- 

56  -  60 

0 

- 

- 

51  -  55 

2 

- 

- 

46  -  50 

2 

- 

- 

41  -  45 

2 

- 

- 

36  -  40 

3 

- 

- 

31  -  35 

4 

- 

- 

26  -  30 

16 

.  01 

.99 

21  -  25 

16 

.  01 

.  98 

16  -  20 

27 

.02 

.97 

11  -  15 

72 

.05 

.  95 

6-10 

200 

.  13 

.  90 

1  -  5 

1176 

.  77 

.  77 

Cases:  1521 

No  Data:  304 
Outside  Range:  9 

17 


Table  10 


Time  Interval  Distribution  from  Point  of  Completion  of  Casualty 

Pickup  to  Delivery  at  Medevac  Hospital  Facility 

Relative 

Cumulative 

Interval  (minutes) 

Missions 

Frequency 

Frequency 

76  -  80 

1 

- 

1.  00 

71  -  75 

3 

- 

- 

66  -  70 

4 

- 

- 

61  -  65 

1 

- 

- 

56  -  60 

4 

- 

- 

51  -  55 

6 

- 

- 

46  -  50 

10 

.  01 

.  99 

.  41-45 

9 

.  01 

- 

36  -  40 

18 

.  01 

.  98 

31  -  35 

27 

.  02 

.  97 

26  -  30 

54 

.  03 

.  95 

21  -  25 

99 

.  06 

.  92 

16  -  20 

164 

.  10 

.  86 

11  -  15 

382 

.  23 

.  76 

6-10 

571 

.  35 

.  52 

1  -  5 

286 

.  17 

.  17 

Cases:  1639 
No  Data:  184 
Outside  Range:  11 
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Table  11 


Time  Interval  Distribution  from  Point  of  Squadron's  Deployment  of 
Helicopter  to  Delivery  of  Casualty  at  Medevac  Hospital  Facility 


Interval  (minutes) 

Missions 

Relative 

Frequency 

Cumulative 

Frequency 

391 

-  420 

1 

- 

1.00 

361 

-  390 

- 

- 

- 

331 

-  360 

- 

- 

- 

301 

-  330 

- 

- 

-- 

271 

-  300 

- 

- 

- 

241 

-  270 

1 

- 

- 

211 

-  240 

2 

- 

- 

181 

-  210 

5 

- 

- 

151 

-  180 

5 

- 

- 

121 

-  150 

17 

.  01 

.  99 

91 

-  120 

39 

.  02 

.  98 

61 

-  90 

127 

.  08 

CD 

05 

31 

-  60 

604 

.  38 

.  88 

1 

-  30 

795 

.  50 

.  50 

Cases:  1639 
No  Data:  237 
Outside  Range:  1 
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The  requirement  for  accuracy  and  consistency  in  field  categorization 
is  vital,  since  in  some  instances  the  integrity  of  the  medevac  helicopter  as 
well  as  the  lives  of  the  aircraft  crew  may  become  needlessly  jeopardized  as 
a  result  of  misclassification  at  the  field  level.  For  example,  in  one  instance 
what  had  been  reported  and  received  by  the  pilot  as  a  mission  to  evacuate 
four  emergency  U.  S.  casualties  in  an  area  that  had  taken  heavy  fire  ten 
minutes  earlier,  actually  involved  more  than  twenty  Arvin  personnel,  including 
two  photographers,  boarding  the  helicopter  upon  its  arrival  in  the  combat 
zone.  The  flight  corpsman  reported,  "When  the  nonwounded  were  chased  out 
of  the  helo,  what  remained  were  four  killed-in-action,  and  six  routine 
wounded,  all  with  minor  shrapnel  injuries  that  required  no  additional  treat¬ 
ment.  "  The  helicopter  received  heavy  fire. 

Results 


Misclassifications.  Table  12  shows  the  distribution  of  4,  392  casualties 
as  classified  by  field  personnel  and  flight  corpsmen.  The  figures  show  that 
in  slightly  more  than  81%  of  the  instances  the  two  agreed  as  to  appropriate 
classification,  whether  emergency,  priority,  or  routine.  In  17%  of  the  in¬ 
stances,  the  flight  corpsman  subsequently  downgraded  the  field  assessment 
category;  in  1%  of  the  instances  he  upgraded  it.  Of  particular  interest  is  the 
finding  that  fully  11%  of  casualties  classified  in  the  field  as  emergency  were 
subsequently  categorized  as  priority  (9%)  or  routine  (2%).  Also  of  interest 
is  the  fact  that  despite  the  existence  of  the  tactical  emergency  category, 
there  were  no  instances  reported  in  the  data  where  the  classification  was 
actually  used. 

Not  represented  in  the  table  are  the  relatively  few  cases  (N  =  168  =  3%) 
where  the  flight  corpsman' s  assessment  was  subsequently  downgraded  by  hos¬ 
pital  personnel.  In  the  latter  instances,  79  emergency  cases  became  priority, 
19  emergency  cases  became  routine,  and  70  priority  cases  became  routine. 
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Table  12 


Relative  Frequency  of  Agreement  and  Disagreement 
in  Casualty  Classification 


Field  Category 

Flight  Corpsman 
Classification 

N 

Relative  Frequency 

Emergency 

Emergency 

1091 

.2484 

Priority 

Priority 

1381 

.3144 

Routine 

Routine 

1117 

.2543 

Subtotal 

3589 

.8171 

Emergency 

Priority 

397 

.0903 

Emergency 

Routine 

123 

.0280 

Priority 

Routine 

241 

.0548 

Subtotal 

761 

.  1731 

Routine 

Priority 

31 

.0070 

Priority 

Emergency 

11 

.0025 

Subtotal 

42_ 

.0095 

Total 

4392 

.9997 
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Hostile  Fire.  An  analysis  was  performed  to  determine  how  often  the 
medical  evacuation  helicopter  was  fired  upon,  as  this  related  to  ground  time 
during  the  interval  between  landing  and  completion  of  the  casualty  pickup. 

Of  2,  146  documented  missions,  the  helicopter  received  fire  157  times  (7%). 
In  these  instances,  the  average  time  the  helicopter  spent  on  the  ground  was 
3,  74  minutes  (median  =  1.5  minutes).  The  standard  deviation  was  6.  75  min¬ 
utes.  Range  was  from  one  to  35  minutes. 

In  76%  of  the  157  instances,  the  helicopter  was  on  the  ground  two  min¬ 
utes  or  less.  Eleven  percent  of  the  time  (n  =  17)  it  remained  on  the  ground 
15  minutes  or  more.  The  data  do  not  distinguish  between  kind  of  fire  taken, 
i.  e.  ,  mortar,  small  arms,  etc. ,  nor  do  they  permit  a  determination  of  how 
long  the  helicopter  was  on  the  ground  before  it  began  to  draw  fire. 

Of  these  157  missions,  116  (74%)  were  for  emergency  casualties, 

36  (23%)  were  for  priorities,  and  9  (6%)  were  for  routines. 

Interpretation 

Because  the  number  of  designated  medevac  helicopters  is  finite,  the 
data  on  the  extent  of  disagreement  between  field  personnel  and  flight  corps- 
men  suggest  that  the  system  of  evacuation,  which  depends  on  accurate  field 
classification,  may  be  being  needlessly  diluted.  To  the  extent  that  the 
helicopters  and  their  crews  exert  all-out  effort  to  evacuate  routine  cases 
which  have  been  called  in  as  emergency  cases--real  emergency  cases  may 
wait  longer  for  evacuation  than  is  desirable,  and  the  morale  of  the  helicopter 
crews  as  well  as  the  ground  troops  may  be  undermined.  When  a  medical 
evacuation  helicopter  is  launched  to  pick  up  an  emergency  patient,  and  upon 
its  arrival  in  a  hot  zone,  the  patient  runs  aboard  the  aircraft,  the  retrieval 
of  some  other  actual  emergency  is  delayed  by  the  amount  of  time  the  fraudu¬ 
lent  mission  required,  and  what  may  be  described  as  a  potent  sense  of  frus¬ 
tration  is  induced  in  the  helicopter  crew. 
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Summary 


This  document  and  its  appendices  present  a  limited  statistical  overview 
of  two  aspects  of  U.  S.  Marine  Corps  medical  evacuation  procedures  under 
combat  conditions.  These  are:  (1)  the  time  involved  in  evacuating  a  casualty, 
from  the  point  when  injury  occurs  to  delivery  of  the  casualty  at  a  hospital 
facility,  (2)  the  extent  of  casualty  misclassification.  Measures  of  central 
tendency  and  dispersion  are  presented  for  each  segment  of  the  evacuation 
mission  time  profile.  Data  bearing  on  the  relationship  between  field  classifi¬ 
cation  and  flight  corpsmen  assessment  of  the  categories  of  sustained  injuries 
are  also  presented. 


23 


Security  Classification 


DOCUMENT  CONTROL  DATA  •  R&D 


(Security  cltititlctiion  ol  Hilt  body  of  mbttrsct  tnd  Indexing  annotation  mutt  bt  tnttrtd  wbtn  ih»  ovmrmll  rtport  it  cltttiUtd) 


1  ORIGINATING  ACTIVITY  (Cotpotala  author) 

BioTechnology,  Inc. 

3027  Rosemary  Lane 

Falls  Church.  Virginia  22042 

2a  REPORT  SECURITY  C  L  AIIIPIC  A  TION 

u 

26  °m 

3  REPORT  TITLE 

Statistical  Report:  MARINE  CORPS  MEDICAL  EVACUATION 

PROCEDURES  IN  VIETNAM 

4  DESCRIPTIVE  NOTES  ( Typo  ol  roport  and  Ineluolvo  datoo) 

Final  Report 

S  AUTHORfSJ  (Loot  noma,  lira!  nama.  Initial ) 

Cameron,  Bernard  J. 

Older,  Harry  J. 

S  REPORT  DATE 

April  1970 

8a  CONTRACT  OR  ORANT  NO. 

N00014-70-C-0065 

b.  PROJECT  NO. 

c  Work  Unit  No.  NR  145-260 

d 

•  a.  ORIGIN  A  TOR'S  REPORT  NUMBERfSJ 

N/A 

•  b.  OTHER  REPORT  NO (S)  (A  ny  othar  numbara  that  may  ba  aaalfnad 
Into  raport ) 

N/A 

10  A  VA  IL  ABILITY/LIMITATION  NOTICES 

Each  transmittal  of  this  document  outside  the  Department  of  Defense  must 
have  prior  approval  of  Physiological  Psychology  Programs,  Code  454, 

Office  of  Naval  Research. 

11.  SUPPLEMENTARY  NOTES 

Two  appendices,  A  and  B,  provide 
computer  printouts  and  punch  cards 
\  for  all  data. 

12-  SPONSORING  MILITARY  ACTIVITY 

Office  of  Naval  Research 

Washington,  D.C. 

1^.  ABSTRACT 

This  document  and  its  appendices  present  a  limited  statistical  overview  of  two 
aspects  of  U.  S.  Marine  Corps  medical  evacuation  procedures  under  combat 
conditions.  These  are:  (1)  the  time  involved  in  evacuating  a  casualty,  from  the 
point  when  injury  occurs  to  delivery  of  the  casualty  at  a  hospital  facility,  (2)  the 
extent  of  casualty  misclassification.  Measures  of  central  tendency  and 
dispersion  are  presented  for  each  segment  of  the  evacuation  mission  time 
profile.  Data  bearing  on  the  relationship  between  field  classification  and  flight 
corpsmen  assessment  of  the  categories  of  sustained  injuries  are  also  presented. 

t 


DD 


FORM 

1  JAN  84 


1473 


UNCLASSIFIED 


Security  Classification 


Security  Classification 


14 

LINK  A 

LINK  B 

LINK  C  J 

ROLE 

WT 

ROLE 

WT 

ROLE 

WT 

Casualty  Evacuation 

Casualty  Misclassification 

Medevac 

Medical  Evacuation 

INSTRUCTIONS 


1.  ORIGINATING  ACTIVITY:  Enter  the  name  and  address 
of  the  contractor,  subcontractor,  grantee,  Department  of  De¬ 
fense  activity  or  other  organization  (corporate  author)  issuing 
the  report. 

2a.  REPORT  SECUFJTY  CLASSIFICATION:  Enter  the  over¬ 
all  security  classification  of  the  report.  Indicate  whether 
“Restricted  Data”  is  included.  Marking  is  to  be  in  accord¬ 
ance  with  appropriate  security  regulations. 

2h.  GROUP:  Automatic  downgrading  is  specified  in  DoD  Di¬ 
rective  5 200. 10  and  Armed  Forces  Industrial  Manual.  Enter 
the  group  number.  Also,  when  applicable,  show  that  optional 
markings  have  been  used  for  Group  3  and  Group  4  as  author¬ 
ized. 

3.  REPORT  TITLE:  Enter  the  complete  report  title  in  all 
capital  letters.  Titles  in  all  cases  should  be  unclassified. 

If  a  meaningful  title  cannot  be  selected  without  classifica¬ 
tion,  show  title  classification  in  all  capitals  in  parenthesis 
immediately  following  the  tit'e. 

4.  DESCRIPTIVE  NOTES:  If  appropriate,  enter  the  type  of 
report,  e.g.,  interim,  progress,  summary,  annual,  or  final. 

Give  the  inclusive  dates  when  a  specific  reporting  period  is 
covered. 

5.  AUTHOR(S):  Enter  the  name(s)  of  authorfs)  as  shown  on 
or  in  the  report.  Entei  last  name,  first  name,  middle  initial. 

If  military,  show  rank  end  branch  of  service.  The  name  of 
the  principal  author  is  an  absolute  minimum  requirement. 

6.  REPORT  DATE:  Enter  the  date  of  the  report  as  day, 
month,  year;  or  month,  year.  If  more  than  one  date  appears 
on  the  report,  use  date  of  publication. 

la.  TOTAL  NUMBER  OF  PAGES:  The  total  page  count 
should  follow  normal  pagination  procedures,  i. e. ,  enter  the 
number  of  pages  containing  information. 

76.  NUMBER  OF  REFERENCES:  Enter  the  total  number  of 
references  cited  in  the  report. 

8a.  CONTRACT  OR  GRANT  NUMBER:  If  appropriate,  enter 
the  applicable  number  of  the  contract  or  grant  under  which 
the  report  was  written. 

86,  8c,  &  8 d.  PROJECT  NUMBER:  Enter  the  appropriate 
military  department  identification,  such  as  project  number, 
subproject  number,  system  numbers,  task  number,  etc. 

9a.  ORIGINATOR'S  REPORT  NUMBER(S):  Enter  the  offi¬ 
cial  report  number  by  which  the  document  will  be  identified 
and  controlled  by  the  originating  activity.  This  number  must 
be  unique  to  this  report. 

96.  OTHER  REPORT  NUMBER(S):  If  the  report  has  been 
assigned  any  other  report  numbers  (either  by  the  originator 
or  by  the  sponsor),  also  enter  this  number(s). 

10.  AVAILABILITY/LIMITATION  NOTICES:  Enter  any  lim¬ 
itations  on  further  dissemination  of  the  report,  other  than  those 


UNCLASSIFIED 


imposed  by  security  classification,  using  standard  statements 
such  as: 

(1)  “Qualified  requesters  may  obtain  copies  of  this 
report  from  pDC” 

(2)  "Foreign  announcement  and  dissemination  of  this 
report  by  DDC  is  not  authorized.” 

(3)  "U.  S.  Government  agencies  may  obtain  copies  of 
this  report  directly  from  DDC.  Other  qualified  DDC 
users  shall  request  through 

ii 


(4)  “U.  S.  military  agencies  may  obtain  copies  of  this 

report  directly  from  DDC  Other  qualified  users 
shall  request  through 

n 


(S)  "All  distribution  of  this  report  is  controlled.  Qual¬ 
ified  DDC  users  shall  request  through 

M 


If  the  report  has  been  furnished  to  the  Office  of  Technical 
Services,  Department  of  Commerce,  for  sale  to  the  public,  indi¬ 
cate  this  fact  and  enter  the  price,  if  known, 

11.  SUPPLEMENTARY  NOTES:  Use  for  additional  explana¬ 
tory  notes. 

12.  SPONSORING  MILITARY  ACTIVITY:  Enter  the  name  of 
the  departmental  project  office  or  laboratory  sponsoring  (pay¬ 
ing  for)  the  research  and  development.  Include  address. 

13.  ABSTRACT:  Enter  an  abstract  giving  a  brief  and  factual 
summary  of  the  document  indicative  of  the  report,  even  though 
it  may  also  appear  elsewhere  in  the  body  of  the  technical  re¬ 
port.  If  additional  space  is  required,  a  continuation  sheet  shall 
be  attached. 

It  is  highly  desirable  that  the  abstract  of  classified  reports 
be  unclassified.  Each  paragraph  of  the  abstract  shall  end  with 
an  indication  of  the  military  security  classification  of  the  in¬ 
formation  in  the  paragraph,  represented  as  <TS).  (S).  (C).  or  (V). 

There  is  no  limitation  on  the  length  of  the  abstract.  How¬ 
ever,  the  suggested  length  is  from  150  to  225  words. 

14.  KEY  WORDS:  Key  words  are  technically  meaningful  terms 
or  short  phrases  that  characterize  a  report  and  may  be  used  as 
index  entries  for  cataloging  the  report.  Key  words  must  be 
selected  so  that  no  security  classification  is  required.  Identi¬ 
fiers,  such  as  equipment  model  designation,  trade  name,  military 
project  code  name,  geographic  location,  may  be  used  as  key 
words  but  will  be  followed  by  an  indication  of  technir.,1  con¬ 
text.  The  assignment  of  links,  rules,  and  weights  is  optional. 


Security  Classification 


